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Abstract (Basic): JP 9051 100 A 

The method involves laving a polvcrvstalline Si film (4) on a 
substrate ( 1 ) over w hich a first polv crystalline Si film (2) is 
provided. A gate electrode (6) is formed through a gate insulating film 
(5) over the first polycrystallinc Si film. Impurity diffused areas 
in the second polycrystallinc Si film act as source drain for it. 
The impurity diffused areas are activated by (rapid thermal 
annealing (RIA) method lor neaiiv about 6 times, in which heal at 

till the end. 

ADVANTACih - .Avoids lormalion ol curvature in substrate. Prevents 
substrate from being damaged due to heat treatment bv RI A method. 
Dvvg.3 17 

Title Terms: SI MIC ( )N I )l ( T( )k: 1)1 Aid : III: MAN I I AC IV kl : Ml UIOD: III A! 
IMPl Rl : DIl l l SlON: ARI A: RAPID; fill R.MAI : ANNI AI : II MPI RAIlkl 

r , P \ II! V 1 !\ < !> I NCI 



I lie Segment: ( IT. I PI: I nTI 



(19)n*H#HF/r (J F) 02) i& M ^ It ^ $S (A) OnttUFWBKMMre 

#^9-51100 

(43)^IBB ^£9^(1997)2 318 0 

(5i)int.ci. 6 mm*5 /ri*i«a#^ f i \m%^mm 

H 0 1 L 29/786 H 0 1 L 29/78 6 1 6 L 

21/336 6 2 7 F 





*HB¥7- 199982 


(71) ft 89 A 


000001889 










(22) MSB 


^7^0995)8^4 H 




*RI&^PrtnKIK*»2TI=l 5#5^- 






























(72) 


s# mm 














































(74) <m A 


#a± mm «t 











(54) WW©**] *WWNK«©§BS#Jsfe 

(57) 

[ \Z K T A ffi K *3 S 

mik^-m # ^ xj&k i i-.i'^a s ii4 

~ O K T A 1 ' J; *>£Wj[!&te (, [,.] & l t)M* i L Tf r 0 <h i 



R 



A 



II II . II 




9b 9 9 a 4 \ 9a 



ttHJH ¥-09-051100 



EFIllRTAj'i; (Rapid Thermal Annealing ) 

i ./: t Lxvsohhhxz., mwm% £ o mm w k 

Ffi? i . Z J. f»S R T AttC =fc »J £M&H LTfff 

1"! £ 1 f)Mv:i LTfr -3 tttl:, 'JN^ilS ^TH"!^ OH 
WK/nttTgflfcfW: b# 3 -fcfS. d £ L 'F-# 

[;WJw§Wc£f#f3] 

[0 0 0 1 ] 

[vWj^MT&ft^ri?] hWAb=>z.>A? 
(Thin Film Transistor) HoiY-'fj-i^vH 0~M)&tjVk\Z 

[0 0 0 2] 

IrtHW&m iii f fF 7i?fYT'vhiJ.!?7,Ml.CD 

t 1 1 . o ) <d ?m mm bntb <, . 

[0 0 0 :?] ^SivUn: TFTIl > 
Viffi •;< 1 J n > t F T v ^it*. ftttftEte l c d ^t'Mm 

[0 0 0 4] ^ w i -5 t£.4f>W& > ' i :j s t f t S - 4;^ 
i),^,^ i; :) y i,v. 

«.<t"*-*./iifctf*'*» 5. z w •:. f. j^w. > 'J n 
[o o o r,] * f .-j; l^ittL/:*!:: 



'I'. 9 o o i :p^iiE T^mei ^j'-j ^ i (i=t ' - , fKirt'd 
#7,f,¥? 1 1 :j ^ 151 ^MfiD^ii 5 +±X^hh >- 1 1 :J : r> 

i v. ^jfTefjM.h L TJUl '^fc^c, 7' * !-')•/ 

.Il^WWo' U :i : -IK 5 2 Sr^iEr-i^iiWi i:i'^o 
[00 07] ^.iiiJS-^^. U :i ; B f 4 r, 2 co l-.c. Mlt^' 

#tt^',> ') :j : IKi: f^^/V. \L ■ im:*^^ r-.» 

[ 0 0 0 s ] ^ ; : . : ( v d «ii : =t * ) . 1 ^)^^r r ,t' 3 > 
1 ; n : l:C i '.) n >7$HrJ&\ f» 1 SrWITfi L fz&. + 
h ■)•./'/ - w tti/f-i . K 1 Hffii:ioR f x ••/ -p 1, f 

|M :> I &i'/r>iiJr-^'.i-/j[i"i". fftiid-jt>ti\Mi > ;; :-J >m\i 
v- h-iii^- r, r. 1 1 Tf'liJf] -4 • ^ . 11. II dli? i'tfM I : 
^i;. Miitft r, r, ^ 3'-; *)zi;m itm s 1 * v a '7 

■A ' h* L i >^i^t f» 6 ^IfebM-'j. 
[0 0 0 9] Mffttl. ii!(lMPI$rlT-^T. -/--A ' K 

j£ w H 1 ^ teifl T ^ ci/^'i. r«ffl -/ci-f.Aiiipl? 

[0 0 l 0] - -tiXit. ftftill^ft^^t. I' -o-bfld7!)% 

-■/p-f-'.SrJf]l'/cf»]^*)fl»/i.TJfe-&. BRSfc-r/N'-f 
■'.T\Vo T F T ( r'&W-iffgft:^ 1 ^- "c * 1 ) . 1 
J'tzMi. ■■^■■m-iz^jm-^T I- T^tM^M^I^Ar^ 

?' J y t I i L"' ^ ^ -^^ ^ 7j: ' " r HI -H'^J^lTOo. 

[001 1] f'liii, -r/s-f ■aJ*'i-:*'r./it^f»tWi 

■ ■iV ■ft r i1' i \ / Lr.ii' ! 'i . ; ;LT, L • --'F -- -■ H /J. 1\ T A :h 

'•Hii^MiTuo, kT.\.'i;;i 7 0 0 « U hJ) 

[0 0 1 2) 

, i , !i- -i^Aii-fi- *: *j j« » ) l -c ? j* -" if. r ~ 

v > ^"|;-ft: /! 'i: '> I - B$ [RJ i) >?) . /j^ i 1 > -'. -5 • .t. s .. 

• K T \ lUt ^^'Fr'lTl^cF;-"-' v j\ M;lvl:^FT^ 



Vfl'M ^09-05 11 00 



?lO>&91imz R T A&fcilJ t ^il43l-T. fi^'id R T 
A(i=t&#MHl#£*$n&M£ l L 'li -Jiifet:. 
» ySiSE * M"] i) » 0 I - > tSM tl 1 : ft 5 -t* £ 

[0015] „>i^i?i2^-r#^^,?;^smy;^(- 
-n-o r.fiii. m^r^mmzmm^^^hi?^ m 

.17, i:H£fc«*.. F W.KRTAl:J;*SMjn#*fdSSM& 

1 '!M>/ i L Xii ~> btb li. m&M& 5rf.'JM/j> OM^K 

[0 0 16] 

N l ,/'jfl*3 1 o i:i'£'..Tr\KE!l]Tt-^„ 

lift i (H l : i iKiJ 5 

to.nmw-Az- ■'.nvW&}ni>T. ^-r> v 

■ i+M F <WS i x ) m2 WAV 1 i) o 0 A, (Ells 0 

o o oAo)mmm<<mx&z) > &jfM-r&. 

/, ' \ ^ frX (i . W -> 1 J +1- f F co £ ft £ - V ••/ F ££M 

r^. wi u -y- -r f ( ws i \) 0){t^n^tfMb%\zx 

= 2 Xh^fr. '&&5 — f b 0 Jffl^«X> 2 i:t£t 
-ntiW> U-tJ-'f KM 2 JAiU$.frX= 2 

w 'j-tM fik 2 ii v -7 -7 .'/ /j ye 'i- l tz. u , .fl* L-fc u 

l-^an/j^^trtT^^.. GIL. W>'J + kf Hc/jffiK 

WttX = 2 hfo< tzzrzVj, 'J ••/ y ^» 

i '(-. r fa I 'SlSlI Xo>j k|5S>r mi-? % S : 5 <fc Z> « 
[0017] nftili <K]2£M) : flfisdW>-'J + J"-f HISS 

2 ip^-V'.fgili, X 'y -T- 1, -V'&f/P; £: 113 V S T , it 

B?^> b * > •;• y. * 0)®lWM tlx o.>£>iS?,h > '.) -"3 > £ 
|ri|L*.'V^-->t:W 

;;f,? 3 i W 3 : frFiE 1 RtW >• ')+M h'12 

•-, ^ ■-, ii, > ]('•><■'> i N - ^-Hii^n.'^tK.t :•! •£ 

.J. im 1 .LL.TEvn ^!^-:.'.f-'tM].. -r-.'-^:fii 

\-r v; ■ <; t«" ( vrr;li;i'-', jnjWIS » { - 

*.". y 3 0 0 1) ~ 0 0 0 Ai.'^ i » ) -jP. & IMj^ 

[0 0 18] i O^JWVi^ ife 

vlr -i.^J^i^TM^ 1 'I't'j f^^IC.-S i C ) 2 I5I 
J1SL T kW- .^l^L^i-^ficoiyy^.^.^T. 1 o 



[0 0 19] m -1 : rif/d'iI^tt.'MM 3 

i-.ii, Mi,n i u 3 , k -1 a i^iw r> o 0 A) £%■}&? 

<., a Z0)Mhfl y U -"J -1 a *T F T0)^%M tlX 

-1"^ r-*'.) . ~ <■>■• b S > 'J :j ; )K l a oMIV l> - 
i 0 0-8 o o A^«>W y j ; .iiWT\ r, oo-7 o o a I.: 
LfctJii^l^^ft, ^-</)f|'Tfo r> o o ~ ^ <' '> a 

coi^ f> ?V' fj - j i b M I X V ■ Z> o 
[o 0 2 0] iiu^^t'.^i a^fti^A&Cii 

1 Mi ! : . < ' V 1 3 £ f f I ^ o J J ?1 : M) 1 : . t ' V 1 J T v 1 J :J ^ B 

t)f:^^(H3. t/>^> (Sill.!) X(i>>^^ 
i 2 1 1 6 ) ^^^^ 5:it] I » «. -t / i- ^ : t-Ji] U^i 
i>. r. 5 o X-X.K bx-\tMlM- « 2 0 t:a k 

-rli^nat^^. fix. r» r. o~fi 2 ov-&tmn 

X^ei+t. ^nr'^ > M :J ^-8S? '1 a r F vmW) 'ft SriS 

[ ( ) o 2U I-' 7/ f> •< v cvi) m&m t i ^y/^ : -/ -y •<* 

v< • \- \><>ix« !m > 1 1 :j ; S^*JT--/^"^(iti. < 
v 1 1 . x-oj e / • i t i > -y ^ s: m i » ^ . 

UK : 3 r. (Fr^ftT, liS^.S:^*^^ 

Cj^JiA = 218 nm»K r I" X-t- •>"' 'f — li- A 
fc-kfc L Tyx-Jl liUEl^f JF^,J<f S.- 'J :J ^ IK -1 a 
ZmMf*mtMl LT. x 'J -"J >^m-l SrJfi-^-T 

[on -2] z.tM0)l--*¥-#i<M$, y--)l?m 
^ ■ 1 ■ 1 o - 1 p a L'( F . U:Md?^ : '^:S~ 15 0 Of, 
r -r. H ■^■-VF. : i r i : M> 0 - ii 0 n: J <' n: - . -k 
1-1 On n ^ -j :-m.i--lt. 0. 1-1 

i (if r . ,i .4 li l r + , r IfjE * 1 ' III 

i , . . /'!cLc - : n i .i.h \ l 

. l _ » . , i. taJHoT'.i^ o 1. Bf «- - - 

■n-'-^'M}. Tx-'l'«Wi^: 1 < 1 n-'l'aU! . ^ 
Wfil'i • '^'ffi~H no\\ Wlt-il-f-*!!!: : 1 l> » 
~ , r > mimJ c hi-'. k-n : 1 - 1 0 mm c 

i- eW;-i-\i. 0. 1-1 0 0mm •- c c J*&M0))& 



\Z&\ffl,\-::>'}'£ J ,>lU! 



(-1) 



WIS ^-09-05 11 00 



-Hli, a—-/ v t- l— tf~!WW?££:MH*,. K' 
t. W l -1 ii-fc^T. l o l liK r Fx+-> vl — tf 
i o 2 iiL^i— tf- i o 1 75>^m— +f--t'-A 

&/x4W~1~&/x4Wfel. 1 0 MillsiMIJl 1 0 2 7^0^1' — tt* 

-b--^^fr'/i-^'i#i:.'jn i:u Mtii l i:Wt^l - 

[DO- f,] ;L0;<fcOft«MC*l-'T. ft A U- TV t- 

(::=t'.'T> •— M>'. 1 1 Omm ' ". 5mm) I'JD'l^ 

t\fz i, t'-Af. ^ §!c / ; H /. c7. . iBJ a tt i± ( : J: n 

1 IN -l^Ji-T^Mfi^T^t I- -if - *«W 

[HD2H] lift-! (i (W 6 £>K> : Mld^&lf. > 'J -"J - 
III 1 ^ASKI h f> >' X * ^DlJtf £ L TJH i .&fc#ti . 

; • v'fJafi 11 =t 0 [Khid^ffi > '>:::• HI 4 ferTrfc flMKi: W 
r. -r l/T. iftld#ittW.v '.)rJ>BM4WJ:li, n- 
H n ■ / 7 < ■ v D^.'i'i I '-.^M. C \' D fh (I =t 
n, V— |- %$<ffij%. tLTWLT Og^t low Tempera tun- 
Ox i do SS^UR) r, (BSW l 0 o ha) &jf?./£ 

[0 0 2 7] :r.fi 7 m 7 ) : v- bfr£l#J& n 

t'.hil. MIEC VDJ[fet-=fc».»^£&?^> • ^ -'JKI <)SIV13 
o()() A) 6 a - K^^tVM > U :J>I^ :i 

Ml. ^j&KfWjSr/t*. LTUK X'n v 

iKl.id-W5i 1 ft> 1 1 :j ti l:ll^> 7* < 
> M+h-f K (WS i x ) b 10OO A) 

[(• 0 2 -?-L'C. ?ttJt-.<-\ I'^C*''. fii.-r-dWi 'J 

<• I- Mvy^-' K I K H-' fX7 + > 

:-K(feSlt|V^. fWm^ 1 ..',^ '.>:i>K« a. w- n + t 
r l-'Bi B t > 1 ) ^ > (IS 7 JMM: 'in 1:^- 

mrtfrhhm> ') a w, fiijr5dwv'.M»-r HKi 

h li it tjCt 'J- 1 " 1 " Y Hmitli/ Klifafi £ tTt£)II 

, , . , p- r., ^ -MM- . : ;. I .;<,U"<> - 



x i [)l3 C m--^M', '! - (Pi ^i-.^ftt^i 

[oo:u)] i:fsH : lK^id + ^ f K'V^-n- 

siiy: 'J n >«fdl 7 ^ i i h i o -c*u. fT^ri 

>■ '.) -J : !K 4 11. >Jlliim/l : . : « «»Ke V. K— tt 1 « 
1 . ) 1 •"■ e m "2 w*. "C. 1 ) . . I m f -t : t urn t L 

TMiAL . iftjBJ'iU'J fft-ri^^'.^ b SrH:-/i^-^l£<:i 
n. I. I j I J (l.inhily Dnpori Dram ) tfiiiW." ' ' - k ' 

[o o i ] i:^ 1 io (Mi ()#»/<) : ^to^.'.rtr. k 

TA .Rapid Thermal Annralnm ) ?£l:i^',W?: 
^rO. Kt,, Wir.i:^;oT. 1 o 5 lii - MW/»' - 
- ^^'eT^.^/^TAi). -t-t7 > (Xei '/ ^ 
;,;r ] o h £ ^ti*'^iiixWlft 1 o 7 t l ffliLT, Z. 

I-. Ki:lf!Win;5-(±<.. i£i:iHHS),v.L-ri-^. l (' 
s . ids mm l *-!IKi£T^^(?jCJ-- l 0 9 
f-^JM^yj t — -y--. 1 l u ^jju-^iK(/j ^?> ! ^.iSt 
( i ft ill 3 UT -J SM 1 1 L S i/ « =t •'» 1 : 1 " « /•' W ^ J ^S^J t -- 

[0 o 2] I^ii-j.'iWhtH^.l'T. MM 1 5:7-'.) t 
i oiit r-^Ltzik. > - hi>:.oy,'-~ )i:tt$i l 
0 f> ■JrffiLT, ^ffiE'H-^-o tt»!8t«KTAH 
(N L .) i^U'f'T. ^SrBMIl^t+TfrVi. ft 
[»] ri^O^ilStS^'.fW^Ji: l'.fM'^ i O CiHl'^ LTl. 
o„ I!Pt. 'li"Hi) : 4 OUT' ci-fn*-*. 

UFNC) -2NEil : r, o o ( : 5 5 or-4 

[<m : iS 0 O r-5Ki I : ti :"> 0 r < Iti^l"] < 6 [r-I 
I;]) : 7 0 ortL ft '> (I»i£?r l"4f^ I £ (let K> - 

.ttte i ^jMx ->tt» (Ml t ^ - £ ^'^ 1 ' J - 01 : L T 

[00.43] f)MlilJ'j.idXeV- : V--0' 
-/ 1 0 n S-HI'ttf. '/'I k--^ 1 o 2 
KtlU^ii. Xcr--''--/-'l o 1 KW 

- 7 KWvjfltiL*^ ■*.':& .t '■ K 

^[r-Iv';.^^:* ' " " ( r L •**'••'• ■ " |! " - 1 ■' " ' 

tUUA- <WXrY - ■■■>. -A')>L-Hii:. ^V^^i 
Tu'Mi'jC ^:^"' v o 1 - ^ • "Iffi4 I ' ; - 

t.^, titeid.^-^i-:4ivv> ';^-i -!R2 tjiji^un 
[on :m] r ..'I'^i'jnMi-. .a ') . M rid •/-:'> 



WiJHV-09-051100 



l:^:;LT. HyVllWi. '!+Ff FUS 2 LTl - 

y, 0 :«;,W/U + K KJR2W:. KTA^.#£i«1-^f1 : 
JHA^AA & SiftJK I- fcW >•■)■«•< l«« 2**0 

A A -, T fcrW.!il^*?fi/. •> U - 1 - W l fi^^ffiftlL/j! 
i ,t\z. up ti . >■ 'J :j : Ji« 4 Sr. x c r- 'j 

, : =t tw- +i- A FSft 2 A A II i 

- 1 ; m -i - - 1 : tti#* L , Wfc (t -y A - A 

[iiiiiih] \v> 'HM F&i2toA^ Ali. tt*WC 
r^W. > U :J 4 A r«1 1" h J; i > 

aa ati}, a*~^ om&wim !- lift 't.r 

■^■»S!lffl*sf r.^. \v -> U +f A HSI 2 

[ o 0 :? 7 ] ITT, KM CfidK L fc^SftUXJK^jiP-Miftf 

A -3 ^Sif£tttfitf.MB ') Sr^ffiT-S A t tfXZZ. \UW t 

11 K'"f/\* «^i/JL('l)/itJlTH F^AZ^II 

it-Ti*i£8IW:> h7; s;7.*0J#iert J Kv»«T, F'A-f 
/ h - > v- "/. *i:#j£-r*\V>' U +I---T FBI 2 »yA$ 
i*i^BI'»co-E-fii:Ji^T./:^< LTWCiT. -l& 

i u ^:w- u^-r KM2 I 
i.^Lu. :*i:f f 'i:J;n, ^^w, > u :i > T f t ( T 
F T : in i n I : lm Inr.sismr > (A: #JMft3*l*. 'k 
,:, |-.,. i i^ivC!K.£i5n.^V.W.> U:;>TFT 

a :■ -ifii^K^iW- r- a i. -r;u i -f:z&m-*mulZ i - 1 
■ i it'.iriij^^^^/^'rN i i ny-A ■rmi^'^. 
[o m n m] vn i. : feff."Jj£**IIK i i wirM*»:?cv:£. 

■/ WJiCi'J, li'MdiM l ^i^WIA: I TO 
(Indium Tin Oxide ) A-^WjW ft I* 1 2 

: -r/wx(7)itiftii:^**BK i a£f j£Aa 0 



I".fiLtt:£&M> Un: TFT (A) AJt Ij.IcA n/iiSWJ 

i i. ^[flict^vii^; i *m,i&tititzmwm 

UM 1 7 A-tt, t v riAfe 1,17 C.IHHzMr'.i 

&K a. l t^.'.jm i s t ima; -.r ~- o^i\\, lcd to 

[00.1 l] ^C, Wl 2 l:^^f:W + ^y>'-r 1- 
l " V;AU.< UCr'Ci-/ ''W)jVW^.j:^ 0 
1 H Cli^.li-r^' <V-hftdW)(;i ••■CnGn + l ---G 
n^ft^-*® i KL- f ^ Wife' > 1)1 •■•l)n Dr.tl •••Dmi 
75 * (?i A n T n Z, . X v'~ I- fi L ' l» i ?r V I -f ^-fldr*' £ it 
-Hi-Wi&U ■e^ii'CicBI'.^<:i*i# 2 o/ji',l ; atAtiT 
l^v. rLT. tv^r - l-fiilfe'fS, ^- 1^ K^f /<2 1 C 
gj^An, V-Ffrf'/ (4ifcfrAy) ^^[IJjIlAn^^-Ji: 
ft-..Tl>-S. ft HI -f : fti!*Si(i, Kl -f^ h'A-f 

A i f,---^ K -7 f /V) ^ :!CMK5i\ -r-Vf.v!)- ( li 
-ri'frA/) ^^nijllAtl-Ai AC^- >Tl s^jp Zll'~jO; H 

-7 r /\ i . ii liiii-.. xm mrnvm 2 :^ ^ mux s n 

[0 0 1 2] rlt, ft^- f/N2 1 , 2 2^A^/& 

I. ( ' Dti. - -fill H -'-f / \ - -r^'fi < F -> A ^[Mi^J 
I.CDADFlSnTl^o V-|^K-7f./Mi 1 /j'.. irpij 
^ ,'{[' 1 9 t/J fifij w i lift i t 1 j T I * -5. tl| i't t> d5 S 7"- , F 
I f K-7 YA'2 2<iK iffil^BIU !^)r.liJfflH^!-t AflT 

[0 0 1 8] L^jii»jMi&2 :wj A f + yfll^ 
ri: hmnil^uh^ »J :j ^ T F T (A) Afrij^^Kifi.^ 
I fzg>*H8, > 1 J -"^ T I : T lk)\\ U • 1 . ^^i 
M i 'J :i ;■ T F T (A ) H\mmP.ir LT, l»I -.ttfit l". 
l:]Fi^5 ti r,'.j, - s.>WUWm<m 2 :i IfW^*. 1 !^ > 
>;:j>t ft IS. i.DDiifitlttA afl?Svj-;o-'V'l 
F t f ^ffijgi Sr^JU LtlA ( 1. 1: 'i A. 1- 1 ; I J^iilT 

[o (. i.i] in. 'v'.wjL'JK^ii"!^:? " 
:. Tl-T,:. < ' M ' » S W iGl AAA'A A 1 L A A ' i , ft 
■ ■-•'<::!. 2 2 1 : T-') :Ai.' , '^'h't ^r'FiU : .-ri . 
A „ M 1 :•: r.'r ■ - 1 • At » ' ^ A F i - 1 - i"!d» I .ui A Air'i^c 
.iiArCSAO^lTt^Airtii^ 2 

'AAc'-.Htf) - M^r'.-tAl L( - Mlpj^'C.S/j- 0«« 
lAS^lAo V- FftM'trfiH^T l ; Tffi'r- l-Tj-.Jgfc'i? 
41, HI. fldSS* 1 >:i(A-} T I ; T-.'i I 'AA^'l^I 



Vf$'tt *F-09-f)n 1 1 00 



a t im. nt\z>m o)bi*m a>nm- tt'^i/ w vww m 

I ~z . wiM-t »l L C(?j&/AvLtMi it ; ;ffitM£<«fM](i(}» 

V- Md^n^iHVtlJt.fllTT h KittSJk 

&[Tfl ttr.V * £ . T I- T £ . i" *<h. H t - f > 

ftiHSiDncnrnjii-JF jf-ifc-r-^f.m-c. i&tf.-fen-L 

v ii V? Mi-WiW tt CS £ v j L^vji 3 ti Z> . H- ^* - h 
IWSKJn&ftm/tii: LIT FTv';'r Hlft1jTfl;£m>jn 

£ . T F T^i + T'if«E ') . -e^B.l&T H U -f - 
I j n ( : ffl III] 3 fl T l >tz W i i ir . -fe n I . < ' W m\'H W 
,!: Wj« tt r S h ll=t -.. T#Kf 2 *l*>. Z.0j£-j\Z. *i 

TV- j^diBtwfliJE^HSH-a^iHi'J. ()!;: 

r i: ,g»T- j- zm$ a -trc** < 

litii -4J 12 0 (7.) fv'.?.V LTl^f-^f^ : H:tL' ttafi "t 'H. 

[ooi7] M# 2 o c? £ L xfmu h <r> 

fzWWW'WHlz. ^}M4-f (WiiHiUl L C&tfffiltj 

^tl*tLTS*2*i-»^IS. '..'■m i tlMf-l' -"JM 
T -5 & £ 0 £ V s - r J ;'i T^/j. 

to o i s] mm^ncs^mGiix^^ojii. 
max f- oMmi tt avx® ^Mstts. -jw 

v. . fctjUJi V/l«tC S 1 1 =L - ■ T "t I I- 1 *" MMRW M t' ' 
[oo. 19] fcftWlXvyJ-'M 1 !- i~ni£. n-F-r^'l-^M 

( ' S ^mii -> U - T l ; T T J >M '£ /i n ^ 2 0 0 c 
. T I- TT^^IIU;/ P> 1 r > 11 v m- \' • SU I". 



ins) : i). 2 V d e c a ci e. • -J-'lt : 1 v 

[oor, o] zfz. PA)]^^ i -^'>-. T FT(7jSK®j«E 
;j a :if>) i-.i- o J'X . t i- t f v - ?r 'i > .j < z. t 

T$. 1^ ^ftEfjfrfi L-T . M :J : ■ £H]t ^ ^ - 

-;■ v ^ <w i.-n-i 1 o/.-m) t:li-'-.T. 
i sa w< i\v i. - r s r. ;<tn' i:^'J-^'^ 
li^rj^. mr.u. tiu\{Mo)ifc%MX I- 

v9o|.- l-n^ii)- '.'Vli^t . -r<7).2;/u*tl 

lyjV? i.Wjifiilfl t 1 [\ U K I ZHfi'J *T - i 
tour. 13 'W-n'jcii. ^-f/li. l "•; ^ • 

-F- : ;",(). 0 ill > ,'MTi ' 1 . r > 0 0 iVi ;/m. iN^ 
m : 2 .W-v I- 2 0 3 <RGB> - 2 \ 0) 
vL.^^^^t-'KIit--"! 3 ft'fU l-.^HrViVf.'Iigitiil^^T'fi" 

L.^^ot). r. r,",iii»v^liHiif- (tf+U*. : i- r, 

U I: ^/>l^ife.<!feliW. K 0j J; 0 I:: LTti'. 

[0 o r. 2] l ) vv> U^ f HBK2 r.fUT, #*rV.m 

Zj. Lil'jJJi. | ];.]M&!lIlifSl! ! t*1^ i H-" / ^tlTl^C 
tj i. i I =t ') 1 1 - #'fl?n:a'>lXI i 't' : - #fW4J(l i ^ - 

iniH, i oj&vmmr-wt mm-?* -tx\ t i r 

TSr. 1.^ 1 (lJ!!'^'">-tl^MO S h -■> > >' X ^ 0j =t 0 II 
4 J'-r/N-f •/,iLT»jf1"-5tl-T. L ^l^VtJi^3> 

l-n-'l r^i !tii. ;'j->x^^MIi^-fg-,>H(-i, 
U..-it<-'^ ; < -A- y ^>m)l I - U.' & # :/..l£ 

r !•;• ii.i^ > ; i x *om*Mlkz*"m { 
-f >Wri,l*<>'mr-±Z T !• T- .o>&$M £W> 

[0 0 :, :i] 2 ) W-. f KM 2 Hf^X-T. Mo S i 
.,, t i S i T a s i C S i •j^-^Bt-^W 
> i]-»t- f !-*, JrOjm. w. M... Co. C r. Ti. T 

n fet0rfm*'£>M£)\H 'X t.il^ iiillli. ^ItjfiLlC 
■VflU .tl-iiX:^ '^J 1 I 1 1 1 U H: • A i *v'Au^^) 

■,-4r.:.rjm^w*-ri>--xi.:z-,- \\x >)+y-\- m.b 

[On.. 1] KSWfa ; ; c; rMl'M -\ iZ. 



I Vi: -trjU ; 



Vfl'ti +M)9-05 11 00 



I o o r, h ] -i ) r.fi? -1 izt: i -t. Mi& > 1 J 3 ; -J8S -i 

YDS. >f!;iO^C VD?ii, F B(E!ectron Bea 

m):£ffi£. M B F (Molecular Heam Epitaxy) ?£. 7 X 
• v ?i,7^ G & £■ y )l — " r V->\>l 0) i --j o.>Jjfk\l ct 

-•- ^ *>. 

( : £ H - tT : ^ L T^- Vint i v ' ) ~J > T F T ^ L ^ 

««,-;•■; 3;. TF'n:4n.T(i, N^**n F--~o 

? Tfi-r Y i :i - ./;["](: L 3 1 4<tt&\:t)>> '' b 

\>-T-v*)l b -">> ^Tiix: A>XX 

[oor, 73 H) Mgd i:ft!:.i:^mKM^r 
YM r, a :«i^HJ;»J. 3}?^ «\2> ^Mfc*. Sit 

7) : \:m 5 a rmi i- /i c <#£ttM u zi >m -Mi, IK 

&^/ J ^"-&*r , ili , .(:$/;'('/:^wX[<ft'r/ji# < #*Eirs chit 

[() n 5 8] -?--Z.T. lift 1 f> S&K 1 iRTAffi 

:j >IK2c^H£&ffT^ 0 

s) nfg iA' j :ffi7rJ;iH, y.'i-v^tm^wi'VD 

(j^jS&fffi;. f-f^ -n— -7-r -f-f 
-A-r-45>-> -i •j-'tk'?-- f -t i") 

& fU l >T . W > ' Hf- f K§5? 2 . H h £Jfr&rr - <^*S 
fri:*>. iWridl^X',' •/ * .'1; «.' ) •> .. ! : [«! ft ?l! 1 1 1 1 1 



« II d sist 

or) ^^lll^SS-j^^f-#^^ 

[o o *s i ] 

0>fJII o.kA r i' 1 ■■■Jtm \~-h~ > Tli, c: K T A 
-r-A ; r , 

CW[fti(7.in?i"m/i.K"i]3 

cw :i ] i^'H'M £/if^t. l tz -'M.mwm®. v.n ^mm 
cn -l ] t^w &/.J:<«l i tz ■'j<hm^MM..m znm 

*T" r^y^ i/.uyr Ira m ■ i. k> '-.< . 
[ M r. 3 i-.'^ffi ^ .'■ if W L L - -'J^JS^I iffi \'M tk m\ 

[M ii 3 ^:%Eif] SrH^ft L -'J^E^I^^ig iTI^Iftf'j] 

-t-^f-y.^ji^iHiMT^^o 
[n 7 3 ^.^E'/i t-iw^L l tz- -'Mm^mMTn 

^•ZjfzhboMWW-rr&z. 
[VA S 3 WOT * f MWt Lt> -y?fifi«'J^M.ii5l^ ^Iftf'H 

•1" tz Vj M ftff ifii T'* -v o 

[N 1 03 kftw&t.KMti-tz -'jmmomm mttm 

f « <3 /;- ,^ W ifii w T ^ . 

[wi 13 [.r DJ:^ijimomwr!k^m.mt^tz^^ 

[W 1 23 r ? -7- MJ 'V r'C I. Cl).'- •/!!-./ ^ 



[dd;,9] ;» : r.; i J J .i - -:--u : , cvi:>?i^: 

,r\V> m\2 . nh^:hMti"^o -c^ •-»-•>•, 

'MiLTIt rs-'-^. V'/- T -> (WF 6 ) ii-7 

^,'iUJ^i;rf]«.^Ei|!;ii(; j;n. W- U^ YK (\vs 



!tf!$V : 09-0r)1100 



CM 2] 



-4— 



3: 



[0 7] 



[08] 



(10) 



ft [$¥-09-051 100 



UJL_H 



S2 56 51 



7CI> h^—v'Wfei* 

(7«^f]H^ <m (72) mi* *m m 



